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(57) Abstract 

A press apparatus for pressing a moving web (W) formed on a forming wire (F). The apparatus includes a frame (12) 
and a first plurality of rolls (14-21) rotatably secured to the frame. A first continuous felt (22) extends around the first plu- 
rality of rolls which include a pickup roll (14) disposed adjacent to the wire for transferring the web from the wire onto the 
first felt. The first plurality of rolls also includes a first press roll (15) which is disposed downstream relative to the pickup 
roll A second continuous felt (38) extends around a second plurality of rolls (26-35) with the second felt cooperating with 
the first felt. The second plurality of rolls includes a second press roll (26) which cooperates with the first press roll for de- 
fining therebetween a first nip (Nl). The web is urged against the second felt when the web emerges from the first nip and 
the second felt and supported web pass through a second nip (N2) defined by an extended nip press (42) disposed down- 
stream relative to the first nip. ^ 
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A PRESS APPARATUS FOR PRESSING A MOVING WEB 

• BACKGROUND -ftF nT*f& -qjW EMfcEClte :> ~ ^ ■: * jr 

FIELD OF THE. INVENTION 
This invention relates to a press apparatus for press- 
ing a moving web formed on a forming wire. More particu- 
larly, this invention relates to a press apparatus including 
a first nip defined by cooperating press rolls and a second 
nip defined by an extended nip press with a second felt ex- 
tending through both nips. 

INFORMATION DISCLOSURE STATEMENT 
In a press section of a papermaking machine, an impor- 
tant object is to remove as much water from the web as possible 
without damaging the formation, or crushing the web. It is a 
well-known fact that with every additional removal of even a 
fraction of a percent of water from the web, great savings in 
energy are accomplished. The water which is not removed in the 
press must be removed thermally in the dryer drum section of the 
paper' machine , and the energy requirements for the removal of a 
unit of water by evaporation greatly exceed the energy require- 
ments for removal of the same unit of water by pressing. 

In U.S. patent number 4,561,939 to E. J. Justus, assigned 
to Beloit Corporation, there is described a first dewatering 
nip defined by a pair of cooperating press rolls followed by 
an extended nip press. This patent discloses a pair of lower 
felts for transporting the formed web between the first and 
second nip. However, a suction roll or the like, is required 
in order to transfer the formed web from the first lower felt 
to the second upper felt prior to the web being transported 
between the second upper felt and the second lower felt. The 
web, consequently, is not supported by either of the lower 
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felts for a' caTO^W'flWnW "thi travel between the- -first 
and second nips. ^Msffi Vjtfu^rig uc ti-on transfer fronTone felt 
to the next; water is transferred back into the sheet from the 
pr'eced ing felt. 

The present invention provides means for supporting the 
web on a lower felt throughout the travel of the web between 
the first and second'nip thereby providing a "no draw press" 
and eliminating the need for the transfer suction roll of the 
aforementioned second" upper felt, of the Justus patent. 

Although U.S. patent number 3,023,805 to Walker teaches 
a single lower felt extending between a first and. a. second nip, 
the second nip is not an extended n . p Furtnermorej . n 

an alternative embodiment of the present invention, by the pro- 
vision of a grooved blanket in the extended nip press, . the need 
for a second upper felt is eliminated. 

Therefore, it is a primary objective of the present in- 
vention to provide a press apparatus that overcomes the afore- 
mentioned inadequacies of the prior art .proposals and which 
provides a press apparatus that contributes a s i-gn i fi c a n t 
improvement to the art of pressing, a moving web that has been 
formed on a forming wire. 

Another object of the present invention is .the., provision 
of a press apparatus having a first nip defined by a pair of 
cooperating press rolls and a second nip defined by an 
extended nip press, the web being supported between these 
nips by means of a felt which passes through both of these 



nips. 



Another objective of the present invention is the pro- 
vision of a press apparatus in which the second nip is defined 
by an extended nip press having a grooved blanket which 
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eliminates the need for havi ng doubl e MFel ti ng of the extended 
nip press. 

Other objects and advantages of the present invention 
will be apparent to those skilled in the art by a consider- 
ation of the following description including the claims taken 
together with the annexed drawings. 



« 
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- -<•: SKMMAr.YcOFr THE INVENTION 
The present invention relates to a press apparatus and a 
method for pressing, a moving web formed on a forming wire. 
The apparatus, includes a frame and a first plurality of rolls 
rotatably. secured to the frame. A first continuous felt - 
extends around the first plurality of rolls which- includes a 
first press roll. A second plurality of rolls are rotatably 
■secured to the frame and a second continuous felt extends 
around the second plurality of rolls with the second felt co- 
operating with the first felt. The second plurality of rolls 
includes a second press roll which cooperates with the first 
press roll for defining therebetween a first nip such that 
when the web moves towards the first nip, the web is pressed 
between the first and second felts during passage through the 
first nip. The web is urged against the second felt when the 
pressed web emerges from the first nip such that the web is 
supported by the second felt when the first and second felts 
diverge relative to each other. An extended nip press means 
is disposed downstream relative to the first nip for imparting 
further dewatering to the web when the web supported by the 
second felt passes through a second nip defined by the ex- 
tended nip press means. 

In one embodiment of the present invention, the extended 
nip press includes a grooved blanket which eliminates the need 
for double-felting of the extended nip press because as the 
grooved blanket, the second felt, and the web supported thereon 
pass through the second nip, water removed from the web passes 
through the second felt into the grooves of the blanket. 
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In another embodiment of* the present invention r^the firs- 
press roll is a suction roll which serves a d'di ti onal 1 y as 6 
pickup roll thereby resulting in a compact press configuration. 

In another embodiment of the present invention, the 
second press roll is a suction roll for urging the emerging 
web against the second felt. 

In a further embodiment of the 'present invention, the 
extended nip press includes a third felt. 

The present invention includes many alternative arrange- 
ments and modi f i ca ti ons " whi ch' wi 1 1 be apparent to those skilled 
in the art. The present invention is not limited to the 
various embodiments described hereinafter whi ch embodiments are 
merely illustrative of the present invention. Rather, the 
present invention is defined by the annexed claims which define 
the scope of the present invention. 
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• . . t BRIEF DESCR,I,P:T.IQN. OF THE DRAWINGS 
Figure 1 is a side el eva ti.on.al view of a press apparatus 
according to. the Present invention with the extended nip press 
having no upper fel t. 

Figure 2 is a side el evational view of an. a 1 terna ti ve 
embodiment of the present invention .showing a compact press 
arrangement. 

Figure 3 is . a side elevational view of an 9 ther embodiment 
of the present invention showing, the second press roll as a 
suction press roll . 

..Figure 4 is a.side.elevational view of yet another embodi- 
ment of the present invention in which the extended nip press 
means includes a third felt- 

Similar reference numerals refer to similar parts through- 
out the various embodiments of the present invention. 
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DET AILEB-DESCRIPTION _ . J\- 
Figure 1 shows a press apparatus generally designated 10 
for pressing a moving web W formed on a forming wire F . The 
apparatus 10 includes a frame 12 and a first plurality of rolls 
14,15,16,17,18,19,20 and 21. A first continuous felt 22 extends 
around the first plurality of rolls 14 to 21. The first plurality 
of rolls 14 to 21 includes a pickup roll 14 which may be a suction 
roll. The roll 14 is disposed adjacent to the wire F. The pickup 
roll 14 and wire F cooperate together such that when the web W 
passes between the wire F and the pickup roll 14, the web W is 
transferred from the wire F onto the first felt 22. The roll 15 
is a first press roll and is disposed downstream relative to 
the pickup roll 14. A second plurality of rolls 26,27 ,28,29,30,31 , 
32 ,33, 34 and 35 are rotatably secured to the frame 12. A second 
continuous felt 38 extends around the second plurality of rolls 
26 to 35 with the second felt 38 cooperating with the first felt 
22 such that the web W is supported by the first and second 
felts 22 and 38 respectively when the web W moves between the 
pickup'roll 14 and the first press roll 15. The roll 26 is a 
second press roll which cooperates with the first press roll 15 
for defining therebetween a first nip Nl such that when the 
web W moves from the pickup roll 14 and between the first and 
second felts 22 «and 38 respectively, towards the first nip Nl , 
the web W is pressed between the first and second felts 22 
and 38 respectively during passage through the first nip Nl . 

In the embodiment shown in figure 1, the first or second 
press rolls 15 and 26 may be grooved, suction or plain rolls 
or a combination thereof. 
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As s hown in f i gu re I a Tteam bo x 40 and suction shoe 41 

• ! -' t Z u V S i 5 '?, ] \i L r: i.! j £• - n C| 0 f _ • 

are Imposed on opposite sides of the second felt 38 and 
web downstream relative to the nip Nl for urging the web W 
against the second felt 38 when the web emerges from the first 
nip Nl. This arrangement permits the web W to be supported 
by the second felt 38 when the first and second felts 22 and 
28 diverge relative to each other. An extended nip press 
means general ly^ des 1 gna ted 42 is disposed downstream relative 
to the first nip Nl for imparting to the web w a further de- 
watering when the web W supported by the second felt 38 
passes through a second nip N2 defined by the extended nip 
press means 42. The extended nip press means 42 includes a 
plain roll 44, a shoe 46 having a concave surface 48. Further- 
more, the extended nip press includes means 50 for urging the 
shoe 46 against a grooved blanket 52 such that the second felt 
38 is disposed between the blanket 52 and the web W during passage 
of the blanket, felt and web 52,38 and W respectively, through 
the nip N2. The blanket 52 is grooved on the surface disposed 
adjacent to the felt 38 as fully disclosed in copending Inter- 
national Application No. PCT/US85/01 953 . All the disclosure of 
PCT/US85/01 95 3 is incorporated herein by reference 

In an alternative embodiment of the present invention as 
shown in figure 2, a first fel t 22A extends around a first plu- 
rality of rolls 14A, 15A, 16A, 1 7A and 18A. A second fel t 38A 
extends around a second plurality of rolls 26A, 27A, 28A and 
29A. The first and second felts 22A and 38A cooperate together 
at a first nip Nl A defined by cooperating first and second press 
rolls 14A and 26A respectively. As shown in figure 2, the web 
WA is transferred from the wire FA onto the first felt 22A by 
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the roll 14A which may be a SiiCjti gn, ro \\ £ ;.(j&e c *ea .wAJ^suDDOrtsc 
by the first felt 22A is then contacted by the second felt 3SA 
during passage of the web WA through the first nip N 1 A . The 
press arrangement of figure 2 provides a compact configuration 
and the web WA is supported by the second felt 38A during 
passage of the web WA through both the first nip Nl A and 
a second nip N2A defined by an extended nip press means 42A. 
The arrangement shown in figure 2 also includes a steam box 40A 
and a vacuum shoe 41A disposed downstream relative to the first 
nip Nl A for urging the web WA against the second felt 38A when 
the web WA emerges from the first nip N 1 A .. . Furthermore, the 
rolls 14A and 26A may be suction rolls having regions of high 
and low suction as shown in figure 2 for transferring the web 
WA from the wire FA to the felt 22A and for removing the 
optimal amount of water from the web WA during passage through 
the f i rst ni p Nl A. 

Figure 3 shows another alternative embodiment of the 
present ,i nventi on. i n which the second press roll is- replaced 
by a suction press roll 26B which urges the web WB emerging 
from. the first. nip NIB against. the second felt 38B . In the em- 
bodiment shown in figure 3, because ..the roll 26B is a suction 
roll, the web WB will be u r ge d • a ga i ns t the second felt 38B when 
the felts 22B and* 38B diverge relative to each other. Therefore, 
the steam box 40B and cooperating vacuum box 41B may be disposed 
nearer to the extended nip press means 42B than to the first nip 
NIB as the web WB will already be urged against the second felt 
38B. 

In the embodiment shown in figure 4, the extended nip 
press means 42C includes a third plurality of rolls 54C , 55C, 
56C, 57C, 58C and 59C. A third felt 60C extends around the 
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rolls S4fc-lo*Mc arid^rSa^'tt.ird press roll.. 44 C suchVthat the 
web WC is -efis-po'sed be twfeen the" second and third felts 38C and 
60C respectively. Such a double felted extended nip press 
means 42C is particularly advantageous when pressing heavy 
grade board which "offers high flow resistance. 

In operation of all' four embodiments of the present inven- 
tion, the formed* web 'is transferred" from the forming wire to 
a first felt by means of a pickup roll which may be a suction 
roll. The web is fed towards a first nip which is defined by 
a first and' second press roll such that a portion of the water 
within the web is removed from the web at the first nip. The 
first and second felts diverge relative to each other after 
emerging from the first nip and a steam box and cooperating 
vacuum shoe is used to urge the web emerging from the nip 
against the second felt. 

More specifically, in the first embodiment, the steam 
box 40 and cooperating vacuum shoe 41 are disposed close to 
the first nip NT s>o i- tha 1 1 1 the- w«b ' : i s ' u r ged a ga i ns t the second 
fel t 38. • • ■ .' ) ■ > . 

The second embodiment operates Such .that the first press 
roll 14A not only serves as a pickup roll, but also as a press 
roll thereby providing a more compact press configuration and 
a reduction in components. 

In operation of the th.ird embodiment as shown in. figure 
3,- the second press roll 26B.is a suction roll , : therefore the 
steam, box 40B and- vacuum box 41 B are positioned further down- 
stream nearer to the extended nip press means 42B. In all 
of the embodiments of figures 1 through 3, the extended nip 
press means incorporates a grooved blanket thereby avoiding 
the necessity for a third felt. 
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In operation of the embodiment of figure 4 ? ; the extended 
nip press means 42C includes a third felt 60C so that a high 
flow resistant web may be pressed and adequately dewatered. 

The present invention greatly simplifies and reduces the 
cost of providing a dewatering press by eliminating the need 
for any transfer rolls for transferring the web between adja- 
cent lower felts between the first and second nips. Also, the 
arrangement avoids the additional cost of providing two lower 
felts between the first and second nips. Additionally, the 
problem of rewetting during transfer of the web to a second 
lower felt is inhibited and di f f i cul ti es experi enced with the 
prior open draw arrangements are avoided. Furthermore, by 
utilizing a grooved blanket, the necessity for an upper felt 
for the extended nip press is eliminated. 

Although, in the past, it may have appeared unviable to 
use a single lower felt for running through the first nip and 
then through an extended nip press because generally it was 
considered that such an arrangement woul d cause overloading of 
the lower felt, the foregoing arrangement has been found to 
operate extremely satisfactorily. 

Other advantages and benefits to be derived from the fore- 
going arrangement will be readily apparent to those skilled 
in the art and the present invention encompasses many varia- 
tions and modifications which fall within the spirit and scope 
of the present invention as defined by the appended claims. 
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What is claimed is: 

1. A press apparatus' for pressing a moving web formed on a 
forming wire,' said' apparatus comprising: 
a frame ; 

a first plurality of rolls rotatably secured to said 
frame ; 

a first continuous felt extending around said first 

plurality of rolls; 
said first plurality of rolls including: 

a f i rst press" rol 1 ; 

a second pluraiity'of rolls rotatably secured to said 
frame ; 

a second continuous felt extending around said second 

plurality of rolls; 
said second plurality of rolls including: 

a second press roll cooperating with said first 

press roll for defining therebetween, a first 
nip such that the web' is pressed between said 
first and second felts during passage through 
said first nip; ' 
means for urging the web against said second felt 
when the pressed web emerges from said first 
nip such that the web is supported by said 
second felt when said first and second felts 
diverge rel a ti ve to each other; and 
an extended nip press means disposed downstream 
relative to said first nip for imparting to 
the web a further dewatering when the web 
supported by said second felt passes through 



WO 87/06634 — A UJ ° 



a second nip defined by said exzenced _'r.""- 3 
press means. 

2. A press apparatus as set forth in claim 1 wherein sai : 

first press roll is a grooved roll. 

3. A press apparatus as set forth in claim 1 wherein said 

first press roll is a plain roll. 

4. A press apparatus as set forth in claim 1 wherein said 
first plurality of rolls further includes: 

a pickup roll disposed adjacent to the wire, said 

pickup roll and wire cooperating together such 
that when the web passes between the wire and the 
pickup roll, the web is transferred from the wire 
onto said first fel t ; 

said first press roll being disposed downstream rela- 
tive to said pickup roll such that when the web 
moves from said pickup roll, the web is pressed 
between said first and second felts during 
passage through said first nip. 

5. A press apparatus as set forth in claim 4 wherein said 

first and second felts support the web along the 
entire distance between said pickup roll and said 
first nip. 

6. A press apparatus ' as set forth in claim 1 wherein said 

first press roll is a pickup roll for transferring 
the web from the wire to said first felt. 

7. A press apparatus as set forth in claim 1 wherein said 

second press roll is a grooved roll. 

8. A press apparatus as set forth in claim 7 wherein said 

means for urging the web against said second felt 
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is a. steam box and cooperating suction shoe dis- 
posed downstream relative to said first nip such 
that when the web emerges from said first nip, the 
web .* r s , ; ur ? ed by said s team box and said suction 
shoe toward said second felt and away from said 
first felt. 

9. A press apparatus as set forth in claim 1 wherein said 

means for urging the web against said second felt 
includes: 

suction means disposed within said second press roll for 
applying suction through said second felt when the 
web is passing through said first nip for urging the 
web toward said second felt when the web emerges 
from said first nip. 

10. A press apparatus as set forth in claim 1 wherein said 

extended nip press means includes: 
a third pres s rol 1 ; 

a shoe defining a concave surface such that said concave 
surface cooperates with said third press roll for 
defining therebetween said second nip; 

means for urging said shoe toward said third press roll; 

a continuous blanket extending through said second nip 
such that when said blanket, said second felt and 
the web pass through said second nip, said second 
felt is disposed between said blanket and the web. 

11. A press apparatus as set forth in claim 10 wherein said 

third press roll is vented. 

12. A press apparatus as set forth in claim 10 wherein said 

extended nip press means further includes: 
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a third plurality of rolls rotatably secured to -"said frame 

/ . : ' l ^ 'io \ : ' : r 5 i i. r u b n c . - e - 
a third continuous felt extending around said third 

plurality of rolls, said third felt together with 

said blanket, said second felt and the web passing 

through said second nip such that the third felt is 

disposed between the web and said third press roll. 

13. A press apparatus as set forth in claim 10 wherein said 

blanket has a surface which is pressed against said 
second felt during passage of said blanket and said 
second felt through said second nip, said surface 
being vented for the reception therein of water 
removed from the web when thweb passes through 
said second nip. 

14. A press apparatus for pressing a moving web formed on a 
forming wire, said apparatus comprising: 

a frame ; 

a first plurality of rolls rotatably secured to said 
frame; 

a first continuous felt extending around said first 

plurality of rolls; 
said first plurality of rolls including: 

a pickup roll disposed adjacent to the wire, said 
pickup roll and wire cooperating together 
such that when the web passes between the wire 
and the pickup roll, the web is transferred 
from the wire onto said first felt; 
a first press roll disposed downstream relative to 
said pi ckup rol 1 ; 
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a second plurality of rolls rotatably secured to^aid 

; * r t v r. : ?• - - r ■! r * s '■ 
frame ; 

a second continuous felt extending around said second 

pi ural i ty of rol 1 s ; 
said second felt cooperating with said first felt such 
that the web is supported by said first and second 
felts when the web moves between said pickup roll 
and said first press roll; 
said second plurality of rolls including: 

a suction press roll cooperating with said first 

press roll for defining therebetween, a first 
nip such that when the web moves from said 
pickup roll and between said first and second 
felts toward said first nip, the web is pressed 
between said first and second felts during 
passage of the web through said firstnip; and 
an extended nip press means disposed downstream relative 
to said first nip for imparting to the web a further 
dewatering when the web supported by said second 
felt passes through a second nip defined by said 
extended nip press means. 
15. A press apparatus for pressing a moving web formed on a 
forming wire, said apparatus comprising: 
a frame; 

a first plurality of rolls rotatably secured to said 
frame ; 

a first continuous felt extending around said first 
p 1 u ra 1 i ty of rolls; 
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said first plurality of rolls includinc: 

- -rr: eae^c qrn b 9 c m e J x e 

a pickup roll disposed adjacent to the wi re : s-: : : 
pickup roll and wire cooperating together 
such that when the web passes between the 
wire and the pickup roll, the web is trans- 
ferred from the wire onto said first felt; 
a first press roll disposed downstream relative to 

said pickup rol 1 ; 
a second plurality of rolls rotatably secured to said 
frame ; 

a second continuous felt extending around said second 

pi u ral i ty of rol 1 s ; 
said second felt cooperating with said first felt such 
that the web is supported by said first and second 
felts when the web moves between said pickup roll 
and said first press roll; 
said second plurality of rolls including: 

a second press roll cooperating with said first 

press roll for defining therebetween, a first 
nip such that when the web moves from said 
pickup roll and between said first and second 
felts toward said first nip, the web is pressed 
between said first and second felts during 
passage through said first nip; 
means for urging the web against said second felt when 
the pressed web emerges from said first nip such 
that the web is supported by said second felt when 
said first and second felts diverge relative to 
each other; 
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WO 87/06634 | PCT/US86/00961 

. rnrbuioni £ "iio f i ■. -18- 

an extended nip press means disposed downstream- relative 

• ■ " > ;•: r : - * ; n o o 6 r h fi b 9 r. c c f r * . * ' ■ ' ' ' ~ 

to said first nip for imparting further dewatering 

of the web when the web supported by said second 

felt passes through a second nip defined by said 

extended nip press means; 

said extended nip press means including: 

a thi rd press rol 1 ; 

a shoe defining a concave surface such that 
said concave surface cooperates with 
said third press roll for defining there- 
between said second nip; 

means for urging said shoe towards said third press 
roll ; 

a continuous blanket extending through said second 
nip such that when said blanket, said second 
felt and the web pass through said second nip, 
said second felt is disposed between said 
bianket and the web; 

a third plurality of rolls rotatably secured to 
said frame ; 

a third continuous felt extending around said third 
plurality of rolls, said third felt together 
with said blanket, said second felt and the 
web passing through said second nip such 
that the third felt is disposed between the 
web and said third press roll; and 

said blanket having a surface which is pressed 
against said second felt during passage of 
said blanket and second felt through said 
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second nip', said surface defining a plurality 

of grooves for the reception therein of water 

removed from the web when the web passes 

through said second nip. 

16. A method of pressing a moving web which has been formed on 

a forming wire, the method comprising the steps of: 

transferring the formed web from the forming wire to a 

first continuous felt; 

transporting the formed web between the first felt and 

a cooperating second felt. 

leading the formed web disposed between the first and 

.second felts towards a first nip defined by a 

first and second press roll; 

pressing the formed web between the cooperating press 

rolls for- removing a portion of water from the 

formed web ; 

urging the formed web emerging from the first nip against 

. the second felt ; 

conducting the formed web : supported on the second felt 

towards a- [second nip defined by an extended nip 

press; and; 

pressing the second felt and web supported thereon as the 
web and second felt pass together through the second 
nip for imparting to the web a further dewatering. 
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